Introduction
Designed synthesis of di and polynuclear copper(II) complexes is an interesting area of research for their diverse structures and potential applications in magnetic materials.
1 Although different bridging ligands have been employed for their synthesis, use of pseudohalide as bridging ligand in preparing such complexes is a common practice, as pseudohalides with various bridging modes can lead to the formation of complexes with surprising difference in the structures and magnetic properties. 2 The most widely used pseudo-halide is azide, 3 and the chemistry of azide coordinated complexes have already been reviewed. 4 On the other hand, although works on cyanato and thiocyanato bridged complexes are relatively less, reports on the synthesis and characterization of such complexes could also be found in literature. 5 The structures of cyanate and thiocyanate are very similar with both having linearly exposed N···C···X (X=O in cyanate and X=S in thiocyanate) skeleton. Both these ligands may be used as terminal ligands 6 and may be used as bridging ligands. 7 They may show end-on (EO) and/or endto-end (EE) binding modes when act as bridging ligands.
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Focusing to copper(II), both type of bridges can be either symmetrical or unsymmetrical due to active Jahn-Teller effects on the metal centre which make the structures even more versatile. 9 The magnetic exchange via the pseudo-halide bridge can be ferro-or antiferromagnetic. When pseudo-halide ligand bridges two copper(II) centres in an end-on, basal-basal manner, ferromagnetic exchange coupling is observed only when the value of Cu-N-Cu angle is less than 109°, whereas antiferromagnetic exchange coupling is observed when the value of Cu-N-Cu angle is 109°. 10 On the other hand, any meaningful overlap between magnetic orbitals is absent for end-on basal-apical bridges leading to very small magnetic 
Result and discussion

Synthesis
The tridentate N 2 O donor Schiff base ligand (HL) was produced by the condensation of N-ethyl-1,2-diaminoethane and 2-hydroxy-1-acetonaphthone following the literature method. 
Scheme 1: Synthetic route to complexes
The reaction with cyanate and thiocyanate produced double end-on and end-to-end bridged copper(II) dimers, respectively. The structures of both complexes have been determined by single crystal X-ray diffraction analysis. The crystallographic and refinement data of both complexes are displayed in Table 1 . The difference in structures of both complexes may be related with the size of pseudohalide co-ligands. Small cyanate prefers to bind in end-on fashion. This end-on bridged dimer gets extra-stability due to intra-dinuclear hydrogen bonding interactions. On the other hand, the larger thiocyanate prefers to bind copper centres in end-to-end fashion. The bridging ability of thiocyanate also favours to connect copper centres in end-to-end fashion.
Description of structures
Single crystal X-ray crystallography reveals that complex 1 is a centrosymmetric dimer and crystallizes in the monoclinic space group P2 1 /c. The asymmetric unit contains a copper(II)
centre, which adopts a elongated (4+1) square pyramidal geometry, bonded to three donor atoms (N,N,O) of the deprotonated tridentate Schiff base (L -) and end-on bridging cyanate ligand. The perspective view of complex 1 with selective atom numbering scheme is depicted in Fig. 1 . Tables 2 and 3, respectively. Table 2 : Selected bond lengths (Å) around the copper(II) in complexes 1 and 2.
Complex
2
Cu (1)-O (7) 1.8963(10) 1.9316 (11) Cu(1)-N(1) 2.0374(11) 2.0457 (14) Cu (1)-N(1') 1.9375 (12) 1.9635 (14) Cu ( Table 4 . Tables 5 and 6, respectively. 
[Cu 2 (L) 2 (µ 1,3 -NCS) 2 ]⋅DMF⋅H 2 O (2)
Single crystal X-ray crystallography reveals that complex 2 is also a centrosymmetric ( a = 1-x,1-y,1-z) leading to the formation of a chain (Fig. 5) . The geometric features of C-H···π interactions are given in Table 6 . (15)].
IR and electronic spectra
In the IR spectra of complexes 1 and 2, strong and sharp bands around 1610 cm -1 were routinely noticed due to azomethine (C=N) groups of Schiff bases. 16 One moderately strong band in the region of 3200-3228 cm -1 in the IR spectrum of both complexes may be assigned to N-H stretching vibration. 17 The bands in the range of 2985-2860 cm -1 may be assigned to as alkyl C-H bond stretching vibrations. 18 One sharp and strong band at 2209 cm -1 in the IR spectrum of 1 indicates the presence of the N bonded cyanate group. 19 The µ-1,3 bridging mode of the thiocyanate group in complex 2 is confirmed by the splitting of the absorption band corresponding to the γ C=N asymmetric stretching at 2103 and 2053 cm -1 indicates the S-and Ncoordination modes of the thiocyanate ligand respectively. 20, 21 Two medium bands at 831 and 762 cm -1 may be attributed to ν(CS).
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The broad absorption bands around 595 nm were observed for both complexes i.e. in the visible region due to d-d transitions. The absorption bands around 310 nm may be assigned to intraligand π*← n transitions of azomethine (C=N) function of Schiff base. 22 The band around 390 nm may be attributed to LMCT transition.
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Magnetic properties
Variable temperature (2-300 K) magnetic susceptibility data were collected for microcrystalline samples of both complexes. The agreement factor R is defined as R
The temperature independent paramagnetism (TIP) was taken as -338 × 10 -6 and -369 × 10 -6 cm 3 K mol -1 for complexes 1 and 2, respectively.
Since both complexes consist of isolated copper(II) dimers with double pseudo-halide bridges, a simple Bleaney-Bowers dimer model for two S = 1 / 2 ions was used to fit the magnetic data. This model reproduces very satisfactorily magnetic properties in the whole temperature range. Therefore, the magnetic behaviour (χ M T vs T and χ M vs T plots) was simulated using the standard Heisenberg-Dirac-van Vleck Hamiltonian, Ĥ = -2JS 1 ·S 2 + µ B gSH, where all the parameters have their usual meanings.
Complex 1
A χ M T versus T plot (χ M is the molar susceptibility for two copper(II) ions) for complex 1 is shown in Fig. 6 . The value of χ M T for 1 at 300 K is 0.834
, which is as expected for two magnetically quasi-isolated spin doublets (g > 2.00). The χ M T values remains practically constant from 25-300 K. Below 25 K, there is an abrupt increase of χ M T, reaching a value of 1.034 cm 3 K mol -1 at 2 K. The χ M values increase monotonically when the temperature decreases (Fig. 6 ) . The fit of the experimental data yields the following values: g = 2.115(2); J = 0.97(6) cm -1 ; R= 5.4 × 10 -3 . 
Conclusion
The whole work can be concluded in two statements. Firstly, the use of different pseudohalides with different bridging ability (i.e. cyanate and thiocyanate) can regulate the electronic and steric demands which could effectively modulate the structural versatility of complexes:
cyanate with least bridging ability forms end-on bridged dimer, whereas thiocyanate with moderate bridging ability forms end-to-end bridged dimer. Secondly, comparison of the structures and the results of magnetic properties with previously related reported dinuclear copper(II) complexes with tridentate N 2 O donor Schiff bases reveals that the magnetic exchange in such systems is governed by combined effects of several parameters. Synthesis and characterization of more complexes may be needed to arrive at any concrete generalization. 
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